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1 

mxm i ] ( i ) e^js^ i oDNAEWS^rrsA 
ox l ^n^-^-fc^tffc hilatS7;u^ >a&f * 

»»LTfc3*5X5 K&ttSU (2) t(D^7XS 
HS»*fc»XUT, JMMEIfcSl*, (3) #^nfc^ 

[0 0 0 1] 

[**±©SMJ*rffl #5£9!t4, «f«<tAOXl^nt 
> HSAi^i) ©BiteSFttlcBrr **>©■(•* 
[0 0 0 2] 

(aox, eci. i. 3. b) Kcto^y-;^* 

JUA7;VxtFKIMfc-r*. **/-JHMtttlH8©-- 
S"C<&£fc:*7S# (Pichia pastoris ) tt$VA*fc 

-acoAoxae? (Aoxngf, Aox2ig 

[0 0 0 3] ;i©rtAOX l^D^e— ^-tAOX2^ 
D*-*-fctti^K**fc«#*D, «*K*7»* 
T58S2ftT^£AOX*4&<>:A,£AOX 1 
- £ J: o T<£^ $ nfc * ©TS £ 21 <h tfSS tlT ^ 

(Molecular and Cel lularBiology, vol. 9, 1316(198 

9» . AoxttifA'^"-x«**iB■r^4s^:^^!»aa 
K-r* 2 s£©aox2£?©5 5> aox later© 
n, »^***e»ufc. ua>b&**&* aox2^d 

*-*-»4iStt*i»<. JM«e*©B«fc»4aS-0ii 
»4**fcSftjW»&ft*fc»l;:. *©5BWK3IA&;/ 
[0 0 0 4] »iS, *©AOX»£^©«WB««*ffl^ 
5, 167-177(1989) , »BB¥l-12879(HMi«U 1^2-1042 
[0 0 0 5] 

^;KcHSA*a*-rs±T?i:»ft«*s»'3«»a:^ 
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2 

[0 0 0 6] 

[PI)S£»ft*r*fcg>©^g:] *BW4. (l) E**J# 
# 1 ©DN AE*»J£*Tt£AOX 1 7n^E-^-:fcJ;tf 

fllftU (2) ^^7X^ K«&£K«ALT, J&H 
i0 (3) »6ftfc»««ft#*IMIUT, th 

lHifl!7;^5>e*4Slt^Ct, #5fc*bHMI7 

[0 0 0 7] (a) AOX 1 :/D*— jr— 

14, t:*7»# i fo - i o 1 3«**«san*. a 

££LTt4, JR»JBfi^64i»©*tt (*!Atf, Man 
iatis T. I?, Molecular clonl 
ng, Cold Spring Harbor La 
boratory NY (1 9 8 2) S) KHP&TJftfi 
20 ftDNASatiiL, CftSaSttfHIIBlIX (EcoRI 

A g t 10* EMBL 3) KfcALfcft (0 
1 t£AOX»£^£ A g t 1 0 £fi&&&£MIRll*i6 
HSS-T. ) » &M5fc?i:i= («*(f, ^BBLE3 9 2 
**WL9 5#ftO 

A£0iR"r*. 77-^DNASiaft«B»* (8a 
mHK Hind III*) fcJ^TfflfcU aSft^ 
30 X5F^^- (#J^L«, pUC19ftO tC»AUT 
IS* J Ml 0 9*) g« 

[0 0 0 8] DNA©«*EWI44itt©*tt 

**->£) fc±oTff*>ns. #%$!©:/□*-*-£ 

*&i»E*H4, Aoxiae r pe^s&^©5 / «± 

SMHCfipftU »2 4 0 bp*«Tl/TV^. *©£SE 
40 [0 0 0 9] ^ fcSBH6 1 - 1 7 3 7 8 1 fMMIfcBI 

TjkzntzAox i :/o*-*-tttDNAEaiai»fc 

*o * 1 IC*©tttt*^f. 

[0 0 10] 

[SI] 
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[0 0 11] (b) ^WSP 
*»W0^7X3FI4 (a) ©AOXim-^ 

ten**, v-*-jee^, e**-c« 
OTiiaa»ttwaE5!i»ft»»UTViT**^. hs 

£fcfcffi^Tt>£<> *#8SlCtt*WH5 8-5 6 6 8 
4^ [^62-2998 5^©ft&«llWcl|3ftShTlf> 

[0012] s/^thmsto, ws-f & 

o-7T^*-3»fi?©J;'5fell*4*©fea>» HS A 

<o 9 stri-)vmm*i£ii j t<D9m# u$m¥2 - 1 6 1 o 

9 5*, AlMKMSLfc^^EM «*BB¥1- 
2 4 0 1 9 1* #£Jfl^*C:fc#«T**. ^-5^- 

[0 0 13] flRflWtttH IS 4, URA3, LEU 
2, ARG4W««Stl*. 7-^-fieffiSii« 

R^MlfcLTttS^n'vfrS'S F, G-4 18, £n 
7A7x^-Jk ?W-fy>, /W^DT-fv> 

»**«s;sn*. *«g#ttffi««e^tL-as, hi 

S4, URA3, L EU 2, ARG4*W**tf 
[0 0 14] Mi 5' «^&3 ' fiOtcfSj^o 

HSAlfif, *-i=*-*-OJ@tCiSB£ft£o 

(c) J&®6;&# 
*8i©iS6i#li (b) CD7?X3]**»AUTfc 

[0 0 15] #5B9BO»*tt»*3W*K* J: Off* 
b<tttr^7»S (Pichia pastoris ) T*5o Attft 
fcttGTS 1 1 5 (NRRL»K«Y- 1 5 8 5 1) 

[0 0 16] ^7X5 F©«£IBft*^©#ft©«5S 



v>. i&^fcSAanaJMate*©:! M-mn i n tr- 

S ASSSStS^^XS F£HU«*ftK:#fcT*1t-T 

*>«*>& 

[0 0 17] (d) HSACDfijg^ft 

(c) T*&nfc»jUEa*& ^8Bfiog*^»co 

20 »»iLTtt0. 0 

^ft*frUfcYNB«#»» CO. 7% YeastNitrogen 
Base(Difco &) ) , *5<fctf0. 0 1 -5 
S«*UftYP*» tl%-f-XhX*XF^h (Di 
fco it) , 2%#*)<VfY> ] fc&W! 

^£tl£>« 

[0 0 18] l&Stt. 31*1 5 — 4 3"C 0Hlfctt3 0 
*Cgg) T2 0-3 6 0»Wia*ffK #WCfcDB» 

y;wt»»iatfcfc ifiCctOHs a ^(ssts. 

[0 0 19] 

«Atf. afijS*^6A*-rSCtd«T?*S. 
[0 0 2 0] V*^tiDftACDlittKtfEeftfttttt 

ol7-^d-->^j 3-;VFxyj>^A-A-7^ 
— C TMoleculer Cloning J Cold Spring Harbor 
Laboratory(1982)) lce«3hTV>*#i6IC<fcDfTo 

[0 0 2 1] £JM1-1 W7«AOXlifif 

©?D-X>yi*©:/n*-*-«m*&HSA®£ 

50 &fflbfc8&8c 
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5 

tr*7»*I FO-0948 £HIIFO-1013fc 
\t* (St) %Mm9tm£QA^L1t. ^tTBSATC 
C - 2 6 0 4 t t?*7»#AT C C - 2 8 4 8 5 t\tA 
TCCdrDA^L*:. fcf*7H#GTS 115 (his. 
4) t4tr*7W*ll*»«»«E«ffl»SilyTflEfflL 

[0 0 2 2] AOXljt£^c^n-->^ 
Ro t h s t e I n^£>#j£ (Rothstein, 
R. In DNA cloning", 3 8, 6 7 5 

(1 9 7 4)) tCftoT, t!*7##I FO- 1013 
£0&fe#DNA£}fifflL£. ^<Z>ffi<BDNA£>I&0& 
HHU -J&Wfc^S («*tf. Man i a t i s T. 

Molecular cloning, a lab 
oratory manual) AOX lfi 

fi : F©^^U-->yfc»i, E^S^2&tf3 05 2aS 

[0 0 2 3] AOX iaer«R»ofw 

bT*7B*&I FO-1 0 1 3£D^n-->^LfcAO 
XJJie^SfflUT. £*7#SGTS 1 1 Sftftfttf) 
AOXllffPSSMLft. IFO-10 13fi*AO 
Xiafi?ftWIHB*Ps t IiXba I t^mfoLIt 
«, *S3 k bODNA«fr*^5 HpUC 1 9tC* 

1 a£^±ic#£T* sail gB&tc 3 k b 

S*SUC2»^£**Abfco a&ftft:/?X5F* 
fflWW7«GTS 1 1 5^BC*Lfc. ^ae 
»#©a«tt->a-{r n-x*ftlBoa#K:J: Off o 

&. 

[0 0 2 4] 

(Bt) 58»W«Bf»WATCCJ:DA^U>tftt!*7» 
IFO-0 94 8, I FO- 1 0 1 3, ATCC- 

2 6 04, ATCC-2 8 4 8 SGMUfcK^T. *<D 

* 9 j -junta** 9 j -;i^**-«*«i-rs«k/h 

*«K*tt*«aK«BaKtt«Lfc. cn^4«c£01f 

O-101 3«t«®3ttJ;9mj»saK. 
»flEfe«fe«^oft. Cl©a*J;DK*71»I FO- 
1 0 1 3tt^^y-^IMsiB3WK<7*3-^*^y 

-if««a#*v*r*s t«»fi/&. 

[0 0 2 5] M7»§IFO-10 13J:DAOX1 
»fi?S*n-->if-r*&», c©*«fcD»fiflcDN 
ASttlULfc. IAtULfcJlkfiffDNA«mBilXEco 
R ITM7 7-y^^-Ag t 1 OKWAU 
^7»S©*fe*DNA7-f^ f J-^^Sbrc 0 

^7'J-o»5x 1 0 5 9u~y\zr>\^x^fv—9)\< 
ZfV P-iV-isa >ir<fc£AOX 1 1&&f-<DZ9 
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a«fcfc*n-e*UB*T* 2 asto^jfcru :** * w 

^H^^fflLfe (s^J#^2^t;3) . /wyyy-f-e 

/Co ^tie4^D->(D^^S!)^^DNA>f >U— 
h (5. 7kb) $tt^»^D->AMR 1 0 1 IdOU 

^n-y«fflVifcU-lf->ynry h##r<hDNAESE 
WOftJ&kD, ^n->AMR10 1^4fiOAOX 

iae : ?&-a , tr;:t*«iB6*ta:o&. d^Aoxia 

£o I FO- 1 0 1 3#cCDAOX 1 fifirf^DN AJ&S 
EM*eW##2fcl/T3RT. £<0AOX lfcfe^te 1 
9 8 9bp03-HMWU 5'-#3-Ha*rt 
ATG±SS1 5 4-1 5 9bptf)&B (E?J#^1©8 
5-90 #a ©a«) fcttTATA (TAT AAA) # 

[0 0 2 6] tT*7B*THSA©»»«aSK*5fc 

aftt, Aoxiae^^n^-^-aus^tfi. 9 

kbcOEc oR I - As uII»ffr£K*7B*»BIEa 

DNA*AOXia^©:/n*-*-©TRfc»Al/ 
£ 0 ^©HSA58a^X5HSfflV»Tt!*7»«GT 

s 1 1 5t*©ft«EttAoxiae^©*a«-e»*t! 

^7ifGTS 1 2 0i^Sg»L^. 

a«tt» HSAJSii^Xa Fl*ilC<&Sft*H I S4 

aeroaxic j:* t x^i?>a*tt©«*K:j: ofro 
fc. #sftfce*7B»»*e***i ott^^^y- 
>k*(r«»ftfflViT3ot:T2BBisau ^cosa± 

ff« S D S y;MMUW»»ff t ftH S Aft#£3 Hfc* 
fc*^T%^*SaHSAtHi;5^«T*5 6 7 kDa 

aca#T*5HSA3W5sab, *»+«c»»snrvi 
*£i#3Rsnfc. y;u3-x*^o*»ir*a 
Lfc*^. v^no^a(Ea*jrfeViTt»HSAtt*< 

ttffl3iVj\ I FO- 1 0 1 3ftA*AOX l^Dt- 
Lfc. ^7»fGTS115iGTS12 0i:©^a 

40 nat;, cn£fcr*7»*GCP 1 0 lfttXGCP 1 0 

4t^l/:, H*<OHSAC!>taatt7 7X3*aTr 
ttifcfc8 0mg/L-C*D. attBfcSntt*^*:. 

[0 0 2 7] 5&JSW1-2 (£*7Btf*rffl^fcHSA 
0K&KBfttta) 

£*7B#GCP 1 0 4*J:tftr*7B«GCP 1 0 1 

ftttffiufc. pftfeHSAaefoyn^-ti 

TfcT*7B#I FO- 10 1 3 4*<DAOXl^D^- 
50 [0 0 2 8] «jfe&& 
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(5) 

7 

FM- 21 (Sreekr i shna, K. , et a * 3IC^L-&. 
1. rBiochemistry, 28, 4117 (1 [0029] 
9 8 9)) JgififcffiffiLfc. #£«ffl&j«£^2fttf3?* im] 

'< 7 F M - 2 1 igifciifijijt 







H,P0« 

CaS0< 2H 2 0 

K,S0< 

MgS0< 7H a 0 
KOH 

h-**>KW** (* 1) 
YTMIfWiR (*2) 
H t 0 


0 U . V K 

14. 0 mL 

0. 6 g 
9. 5 g 
7. 8 g 
2. 6 g 

1. 6 mL 
4. 4 mL 
1. OL 


pH 5.6 


* 1 : 0. 2 g/L 




*2 : YTMIfja^ffiiiafig 






PeSO* 7H 2 0 
CuS0 4 5H,0 
ZnS0« 7H 2 0 
MnS0< nH e 0 
HzSO, 
H,0 


6 5. 0 g 
6. 0 g 

2 0. 0 g 
3. 0 g 
5. 0 mL 
1. 0 L 


FM-2 I 7 4 - Kfcttlljfc 






YTMff^f* (* 2) 


1. 0 L 

2. 0 mL 



[0 0 3 1] **tf3L*©5;*- 7r~*>*- (/M*7X^- 

(Di f cottS) 10 0mU;:lM«, 3 0TCICT2 fc. «M*I4 3 Or, aftft* 2 L/fHcRjgU » 
4B5|Iflig£L,fc ! ba>£FM-2 ligj&l L OJvbM 50 #aK©±Htt 1 5 0 0 r pmiiLfco P Htt 
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5. 8 5£«&T£<fc57>*:i7zMCT£fi$fl»b 
^ fB&tiififcai (Adecano 1, JiiSfcXSitt 
S) £B#*BB»l*fcO. 3 OmL/L-b r o t h 

bfc. HSA©a**Bt»-r*fc», FM-2 1igft* 

co^u -t o -;v*tjH*s nfcPSj« «fc o ;< * y -;nfc£jjs 
o^jnaii«^* * y -;i4B«*« i % *m ztz^m 

[0 0 3 2] ®#»&e>iH£ J0 

3K#RL&©5, ###&fr (UV2 4 0, S»tt 
S) Sffl^T5 4 0nmK*tf-&R3ttKt«SLfc. ft 

[0 0 3 3] $HBSnfcHSA©£* 
tt«©««»MTiS««**>^U >«f U 1 5 0 0 0 
rpm, SftBaMtft fl6n&±fllft«UTT>^- 

(LC/^i/^y> • 7;!^x ^-u>^;^ 
y-;i^©5£8 

tt*©*««HBT!«*Kft*>^U >^U 1 5 0 0 0 

C 3 H VlC<fc 0 fll&»ifi&H PLC \Z& ££S#«T 
SSbfc. 
[0 0 3 4] 

^J^A: WATERS Sugar pak-Ca 
8 0*0 

&ftffi : 0. 0 2% NaNa 

FM-2 l*»*«fflLfcK*7B*GCP 1 0 4©Jg 

«B*ftH2rcsu&. Ota, KJWtfcfctfa^y- 
;i^ss (v/v) ssu »**+fc»»<snfc 

• (dcw) iMULiSfcDaftBBtttt* 

[0 0 3 5] £©«, HSA«ft«tt»l. 4g/LT 
$>ofc. HCftftKTKWMGCP 1 0 1 £ig«b 

m^0 3i:iiL **y-;MH»B* 40 

tbttltefr-Dtc. Sfc, B#iMlfeBa&T;&jrc*D. 
DCW*«1 1 0 g/LK±0»**»***PllB-P*o 
fc. b*U HSAItittftl. 2g/L£££So 
fc. GC P 1 0 1 GC P 1 0 4 KJt^TMfra 

flttil. 5«fc±#bT^*Kfc*>*vb£1\ HSAl 
±att<e*bfc. 
[0 0 3 6] fCT, GCP 1 0 1 *»BU ^Uirn 
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Jg*$04(C^Lfc. GCPlOl^ffiil 
T^Sfcb**fc6-J". BttSll. DCWC7 5g/L 
fiB*TL**»b«l*:?fc#. HSAB£*ttl. 4 

gyLC±#t5ct*wshft. 

[0 0 3 7] SOSB1-3 BBHtt©**--;^*:/ 

&BS&£ja<'>**£tt©&Btti o o 
[0038] k»hb-i 

0. 2 2|im©7>r;^-ftffl^ft:*»ftrTofc. S6 
KZ©XSK:&^TB19K:»Bf>?a#3 0^(D^1« 
5aRfifflVifc*»*ffofc. B*6F8stt*>5>x>S'* 
*7D-SM^ fflBM©iHtolc&BTRBfttt¥ 
B*a*«*a*CfCl. 8 4m» tit BBO&B 
43^^1S©IW«a«ft«^T«Ba[2. 3m l O 
* >S?x >3/ v;U7 n-STfro ft. 
[0 0 3 9] jtaSffiUXg 

j6I»©#'Ja-Att«*±ifl!>«l 0-1 5f&»l8b 
fcBfc«3"T*» 5 L t LTzo 

wmim-2 

H»?*3 0^©S^ajaK^V^TB^*H5»* 
U ^■\ r 7-f;>M/-i/a>*fr-DTHSAftBJKb 
BBb&HSA*#B$fflU3?©HJ1JtaBS 
flUTBBftfrofc. /BV>fcHfl4tm®KBBbK«L 

axa-i tmvtLtz. 
[0040] m^^>^m^u^b^fyy>c- 

a, HSA&«tH-r<&*ft*ffl^fc. *©&«&, hsa 

©«BjS^T©*&Dfi^pH«« (pH4-4. 6) 
©SEB#*JH^TB>r:J"> 

UiL-AteSLtbfc. 

[0041] em 

EftXS 

HA«S^fWlC£E^^±#^^Ta^WtC2. OKg/ 
?}£±#£-£T, mmm\Z5. OKg/m 1 ©JE*T?ff 

6 5X^BSIBtbTBiK-C*fc. EEAfcBfSWWtt 
^l^fMlT^O, EE»»CMbTfe«l'-2ttWaflE^fi 



—696— 



11 

[0 0 4 2] KffiSIg-l 

H P L C #*r 6, , #M#FS# 3 0 fiofmm 

gs^oxs^H^Mfci^^nTv^ c: tumult. 

£fe<tm (HSA©8f&S©fiJ@MfrK, MA If. *U 

vmfemm (60*0 ^©nj&tcg-rsusfflfc-eitse 

ItS^Mfr-S^tt? (3 0#E*[>3) . HSA©@iR* 

t>££fc5FiSttfl:3na ^ t*tatB$n, HPLCM 
©»S*S JE.T t>«*©XSfciSHTH S A ©##«j*<it 

jn-r*<aiB]tts«)e.n-f, HSAttjMML&c*ti/r* 
[0 0 4 3] Rsaaxs-2 

3 oTimmfwuitemM&tto** 



(7) fcBB¥6-2 27 84 

12 

rami*. ^a^a*u^©is^Ht3assffi^TfTo 

fcft*. S«f«*HSAIsIiR$>bSSl 0 0!*2:&i?T* 
[0 0 4 4] ffij a-?h??7 4- 

5H S A©St|i^a>-?-n6U:T;fcS £ t t>^JW Lfc. 
Il©|gH©^«f$ff-Dfc<!:C5, ^SSSHi*®©^}? 
iff ELTisO. sen. £«©*6Wm-7>^>£;fcf;J:* 

cn5©£«£#lBTS§tt-CHSA©gS£ 
(PH4. 0~4. 6) TfnvhffiSSffofc. 
BP1>. BB-r^^ftfrlCHSASlRS^-a-T. fttttt* 
i OT» ft« ttB-f * ICR* t * ^ £ t SfiJffl U 

T*»©^H?*«:ff^fc. 

[0 0 4 5] «±©#Ig©JK$$©«Klg&©-fll£ 
*4CjRl,fc. 
[0 0 4 6] 
2> [£4] 
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US®!** 



(8) 



2 7 84 



i4 







0JR$ 










60~65X *' 


~10K 


1.2 




ig-CHSA«rSflSo 


-100X 


~65X 


0.7 




6o«c, 3 mn tfis-on 


90-95X 


~50X 


0.7 




ire***?*****. 


~100X 


~75X 


0.7 


7 4- 


K«pH 4.5 
*§HipH 5.3 


75~83X 


— 853K 


0.008 



* 2 :HPLC"C^dl $ tl/c H S A * y V- ©X 
* a :HSAi«li©fifia:$ 

[0 0 4 7] HiSWl -4 j65SttSS©«i» 

1 - 3 TfcW Lfcfflli!S#«7 UfcSfTCtt. H P L C 

#$rri> 6 H S A^©»#a**««!«a>fc 0 Stt 

D7 7-f>y;wffiffl) so 



[0 0 4 8] hs At; v-*j:tfiH*ft*-fl[y;bfc 

£. HSA©»»!ft©*.SryjKC®3gS-&THSA©t 
35®Lft(Pass-Tbrought Method) 
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y;i'(;:3iBSli:*Sm£NaClT26niS(pH 126. 7) IC SIS 
U y;i/$S«»(0.15MNaCl,0.05M S&g PH6.3) T 

[0 0 4 9] ©3ft 
«EK7>*=^A*S5nbSil*«S«rl.8M(pH £6.7 IC 

MM 757 4 -®3g* 



*0.15M NaC1.0.05M pH6. 3)tT¥«fl;Lfc. 

y;HC^ftTKSS-eit. «m«t(0.15M NaCI, 

0.05M PH6.3) THSA^/T-SgffiUfc. 

[0 0 5 0] 

[«!5] 







IK'S GK 




9 0 — 9 5 % 






~3 Omg/mL^P 


~3 Omg/mLY^ 






Jiff 















[0 0 5 1] 1 - 5 *tt«J©itf£aa!l££©& 

I* 

±IB©^)*-p«SUfci«ffi»8lHSAgJSC 
±*l$*?nvhi^:7^-»7&©'&©> ftcfftt-T 

5»s**^s*ta-rsfc»ic, e i Atticism 

«U #6nfcilJMI*«v»&E I Atefcfrsfc. 
[0 0 5 2] 

klsT 17 6m g/mL (D-'J-ffi) . £8^fi£U 
TU6 8mg/mL (7x/-^-«SKft) 
dnS©»te£S»::SSt&JfeJfc&©E I ASCJ;«»g 



JB©«*»*fMtu& «5) . -£©18*. *«*<»©« 

50 tilS#tUTSeH»ffi-C2 1 5 p g/mL, WfiffiT 
8 3ng/mL©»tfflte»teJiW!l5ST*fc. £©« 

2 5xaas-cmi'fcttBHSA*&Rusn«»a 

t&5fSSfc#©#Stt, S&JNM0ftft-C4 9. 5ng/m 
L (*S«9 9. 9 9 9 9 8%). tlBftftjm 9. 1 

/ig/raL (*S£9 9. 9 9 2%) T*t>/t (^6) . 

[0 0 5 3] 
[£6] 
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18 





HSA^S 

vlll K x IU Li / 






ft 


»SHSA" 


250 


49. 52ns/mL 
*fcjg(99. 99998K) 


19.12 jtig/mL 
*E£(99.992X) 


rfn&HSA 


250 


<0.7ng/mL* 


<0.3 #g/nL* 



« [E*J£] 
E*IS# : 1 
E?>l©g3 : 2 4 3 
E*J©$! : $g 
: "*£ 

4$t8£S"t'I2-^ : proioler 
fcaSrfcJgLfc^S : E 



^7X5 HDNA 



[005 4] 

nt h s a *ffi«r 2) c t 4. 

[005 5] * 
EflJ 

ccagattctg gtgggaatac tgctgatagc ctaacgttca tgatcataat ctaactgttc 60 

taacccctac ttggactggc aatatataaa caggaggaaa ctgcccagtc gaaaaccttc 120 

ttccttatca tcattattag cttactttca taattgtgac tggttccaat tgacaagctt 180 

ttgattctaa cgacttttaa cgacaatttg agaagatcm aaaacaacia attattcgaa 240 

ACG 243 

40 EflOSfB : ffi©«K 7*D— T'DNA 

ESI 

ATCCTTCCAA GATTCTGGTG GGAATACTGC TGATAGCCTA ACGTTCATGA 50 

fctRSSUtbfcrfrfe : E 

EM 

TCAAGAGGAT GTCAGAATGC CATTTGCCTG AGAGATGCAG GCTTCA 46 



mm&% : 2 

E5fl©g£ : 5 0 
Sitcom : W8l 

most. : -*« 



E9dS^ : 3 

: 4 6 

E*J©g : 
8©S : -*8 
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E^J#^ : 4 h#Oy- : 
E^JcDgS : 2 2 6 0 E#]CDSS : Genonic DNA 

m\m : as E^io^a 

n*« : E 

E3*J 

ATG GCT ATC CCT GM GAG TTT GAT ATC CTT GTT TTA GGT GGT GGA 45 

TCC AGT GGA TCC TGT ATT GCC GGA AGA TTG GCC AAC TTG GAC CAC 90 

TCC TTG AAA GTT GGT CTT ATC GAG GCA GGT GAG AAC AAC CTC AAC 135 

AAC CCA TGG GTT TAC CTT CCA GGT ATT TAC CCA AGA AAC ATG AAG 180 

TTG GAC TCC AAG ACT GCA TCC TTC TAC ACT TCT AAC CCT TCT CCT 225 

CAC TTG AAC GGT AGA AGA GCT ATT GTT CCA TGT GCT AAC GTC TTG 270 

GGT GGT GGT TCT TCC ATT AAC TTC ATG ATG TAG ACC AGA GGT TCT 315 

GCT TCT GAT TAT GAC GAC TTC CAA GCC GAG GGC TGG AAA ACC MG 360 

GAC TTG CTT CCA TTG ATG AM AAG ACC GAG ACC TAC CM AGA GCT 405 

TGC MC MC CCT GAC ATT CAC GGG TTC GM GGT CCA ATC MG GTT 450 

TCT TTG GGT MC TAC ACC TAC CCA GTT TGC CAG GAC TTC TTG AGA 495 

GCT TCT GM TCC CM GGT ATT CCA TAC GTT GAC GAC TTG GM GAC 540 

TTG GTT ACT GCT CAC GGT GCT GM CAC TGG CTG AM TGG ATC MC 585 

AGA GAC ACT GGT CGT CGT TCC GAC TCC GCT CAT GCA TTT GTC CAC 630 

TCT ACT ATG AGA MC CAC GAC MC TTG TAC TTG ATT TGT MC ACA 675 

MG GTT GAC MG ATA An GTC GM GAC GGA AGA GCT GCT GCT GTT 720 

AGA ACT GTT CCA AGC MG CCT TTG MC CCA MG MG CCA AGT CAC 765 

MG ATC TAC CGT GCT AGA AAG CM ATC GTT TTG TCT TGT GGT ACC 810 

ATC TCA TCT CCT TTG GTT CTG CM AGA TCC GGT TTC GGT GAC CCA 855 

ATC MG TTG AGA GCC GCT GGT GTT MG CCT TTG GTC MC TTG CCT 900 

GGT GTC GGA AGA MC TTC CM GAC CAC TAC TGT TTC TTC AGT CCT 945 

TAC AGA ATC MG CCT CAG TAC GM TCT TTC GAT GAC TTC GTG CGT 990 

GGT GAT GCT GAG ATC CM MG AGA CTT TTC GAC CM TGG TAC GCC 1035 

MT GGT ACT GGT CCT CTT GCC ACT MC GGT ATC GM GCC GGT GTC 1080 

MG ATT AGA CCA ACA CCA GAG GM CTG TCT CM ATG GAC GM TCT 1125 

TTC CM GAG GGT TAC AGA GM TAC TTT GAG GAC MG CCA GAC MG 1170 

CCA GTT ATG CAC TAC TCC ATT ATT GCT GGT TTC TTC GGT GAC CAC 1215 

ACC MG AH CCT CCT GGA AAG TAC ATG ACC ATG TTC CAC TTT TTG 1260 

GM TAC CCA TTC TCC AGA GGT TCC ATT CAC ATT ACC TCT CCA GAT 1305 

CCA TAC GCA GCT CCA GAC TTC GAC CCA GGT TTC ATG MC GAT GM 1350 

AGA GAC ATG GCT CCT CTG GTC TGG GCC TAC MG MG TCT AGA GAG 1395 

ACA GCT AGA AGA ATG GAC CAC TTT GCC GGT GAG GTT ACT TCT CAC 1440 

CAC CCA TTG TTC CCA TAC TCA TCC GAG GCC AGA GCT TTG GAG ATG 1485 

GAT TTG GAG ACC TCC MT GCC TAC GGT GGA CCT TTG MC TTG TCT 1530 

GCT GGT CTT GCC CAC GGT TCT TGG ACT CM CCT TTG MG MG CCA 1575 

ACT GCA MG MC GM GGC CAT GTT ACC TCC MC CM GTC GAG CTT 1620 

CAT CCA GAC ATC GAG TAC GAC GAG GAG GAC GAC MG GCC ATT GM 1665 

MC TAC ATC CGT GAG CAC ACT GAG ACC ACA TGG CAC TGT CTG GGA 1710 

ACC TGT TCC ATG GGT CCA AGA GAG GGT TCC MC ATC GTC AM TGG 1755 

GGT GGT GTT TTG GAC CAC AGA TCC MC GTT TAC GGA GTC MG GGC 1800 

CTG MG GTT GGT GAC TTG TCT GTC TGT CCA GAC MT GTT GGT TGT 1845 

MC ACC TAC ACC ACC GCT CTT TTG ATC GGT AGG MG ACT GCC ACT 1890 

TTG GTT GGA GM GAC TTA GGA TAC ACC GGT GM GCC TTA GAC ATG 1935 

ACT GTT CCT CAG TTC MG TTG GGC ACT TAC GAG MG ACC GGT CTT 1980 

GCT AGA TTC TMCCMTGA GGATGTCMT GACATTTGTC TGAGAGATAGC 2029 
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AGGCTTCATA TTTTTGATAA TTTTTTATTT 
GTCATTTTGT TTCTTCTGCT ACGAGCTTGC 
TATCTTGTGG TAGGGGTTTG GGAAAATCGT 
ACCTTCTTCG AAGTACAGAA GATTAAGTGA 

[01] AOXfigf^Agt 1 OlCtt»&A/£MI«l 

[02] FM-2 l«»ft«fflUfclf*7»*GCP 1 

o 4©*«8*e«-r. 

[03] FM-2 l*«l*«fflLfct!*7IP«GCP 1 



2? 



GTAACCTATA TAGTATAGGA GATTTTTTTT 2089 

TTCTGATCAA CCTATCTCTA AGCTGATGCA 2149 

TTGAGTTGGA TGTTTTACTT GGTACATGCC 2209 

GACACTCATT TGTGCAAGCT T 2260 

o i (Dmm^^-r. 

[04] FM-2 liS»*«fflUfcK*7»*GCP 1 
0 1 <D4S®**»*£S-r. 

[05] n&&&&ft<DE I A£tC<fc*ffl£EOg*P*l 

i0 



[01] 



[02] 




• DCW 

ca/u 

100; 



cMeOHoHSA 
% bng/U 



1000 




50 100 150 200 
tt « * N [hr] 



0.0 J 0 



500 



[03] [04] 

♦ DCW °MeOH ° H SA «DCW ° MeOH o HSA 

&/□ M [mg/Ll b/L] W hg/L] 




* m s$ [hr] 

»»■» n [hr] 
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(x2xlOO) 



(51) Int. CI. 6 

C12R 1:84) 



F I 



